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Stormwater in JSCS Section 5

Presenter
Presentation Notes
Source control expectations are pretty low – very basic industrial BMPs



JSCS W-o-E eval to determine if more 
aggressive sw measures required

The weight-of-evidence evaluation should include the following
site-specific factors:
• Identification and characterization (e.g., type of release, area of release, size of
release, age of release) of potential sources of contaminants;
• Magnitude of storm water and storm water sediment exceedance at each sampling
point and proximity of sampling point to the river;
• Regional background soil concentrations of naturally occurring chemicals (i.e.,
metals) for evaluating storm water sediment;
• Presence of bioaccumulative chemicals;
• Site hydrology including consideration of but not limited to the following:
o Site conditions (e.g., land use, surface conditions, topography);
o Size of drainage (e.g., outfall) basin; and
o Location and estimated size of discharge (river bank; direct to river);
• Storm water system design (e.g., catch basin design and effectiveness) and
management (e.g., BMPs, storm water management plan);
• Maintenance and condition of conveyance system (e.g., frequency of catch basin and
conveyance line cleanout);



JSCS Appendix D: Framework for 
Stormwater Evaluations

• Site Info – history, CoCs, storm system, current 
BMPs

• CB/line solids and Stormwater sampling 
design

• Screening evaluation
• Reporting
• References

Presenter
Presentation Notes
Guide for DEQ PMs for looking at a site from a stormwater perspective and guiding RPs to do a comprehensive evaluation
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Figure 1: Overview of a Stormwater Pathwav Evaluation 

DEQ may ask a R esponsibl e P arty (RP) to conduct a stormwater evaluation w hen there is evidence 
that the release or threat of release of hazardous substances from the site to a waterbody v ia the 

stormvvater system may contribute to an accumulation of contaminants in sediment, vvater column or 
aquatic biota that exceed acceptable risk levels . 

Step # 1: RP develops Sto rmv.rater Assess1nent Workplan 
(Section 4) and s ubmits to DEQ for approval 

! 
Step # 2: RP in1plements approved sampling 

plan and s ubmits data reports to DEQ 

Step # 3: Evaluate satnpling data and other information to 
determine the need for source control measures (Sections 5 & 6) 

I 
Additional stor m water source 

control measures and/or 
investigations are needed 

! 
Step # 4a: RP develops a Stormv.rater 

Source Control Meas ures and Performance 
Monitoring Workplan and submits to DEQ 

for approv al (Section 7) 

! 
Step # 5: RP implements source 
control n1easures and conducts 

performance monitoring 

\ 
Source control has 

been achieved 

Step # 4b: RP prepares a Stormv.rater 
Source Control E v aluation Report 
and s ubmits to DEQ for approval 

(Section 9) 

DEQ determines 
additional source 
control meas ures 

are needed 
(Sections 5 & 6) 

Upon approval of 
the report, DEQ 

issues a Stormwater 
Source Control 

Decision 



FIGUI~ 2: S TORMWATE R PATH WAY EVAL UATION PROCESS 

ACRONYMS 
BMP Best Manage1nent Practice 
CB Ca tc h Basin 
COI Conta n1 i nan t of' I nte res t 
FS Feas ibi l i ty Sntd y 
NFA No Fw·th e 1· Action 
SCD Source Contr o l Deci s io n 
SCM Source Contro l Measure 
SL V Screening Level Val u e 
SW S tornnva tc r 
SWSCD S tormwater Sou rce 

Control Decision 

Conduct FS fo1· treaunent optio n s (7) 
OR conduc t loading/ 

recontainination evaluatio n (7.3). 
Next s teps TBD 

I ssu e SWSCD w i th 
Conditio n s ( 10) 

YES 

Characterize s ite (4.1) 
I dentify COis (4 .2) 

Develop and imp len'lent CB a nd 
SW sampli n g plan (4.3) 

Screen data agains t SL Vs a nd 
·'typica l" concentratio n s (5.2) 

Exceedances? 

YES 

Additional investigatio n and/or 
implement SCMs & B MPs 
Res ainp lc CBs and/or SW 

and scr een data ( 7 ) 

Exceedances? 

YES 

Appropriate and reasonable SCM s a nd 
BMPs irnp le n'\e nted to extent feas ible? (7) 

O the r lines of evide n ce in dicate discharges 
like ly to have unacceptable i mpact o n 

r eceiv ing' aterbody? (5) 

Covenants or con diti o n s n eed ed to 
ensure lo n g ter n'\ p ro tectiveness? (8) 

YES 

The 11111nbers ;n parentheses 
correspond to sections in the 

guidance doc11111enr ·where rhe steps 
are e.xplained in derail. 

O t her eviden ce or 
need tor SW source 

contro l? (5) 

NO 

I ssu e S W S D ( I 0) 



Storm Event Criteria and Selection 

• Schedule sampling events when it is predicted 
that the following storm event criteria will be 
met: 
– Antecedent dry period of at least 24 hours (as 

defined by <0.1” over the previous 24 hours); 
– Minimum predicted rainfall volume of >0.2” per 

event; and 
– Expected duration of storm event of at least 3 

hours. 

Presenter
Presentation Notes
Drawn from National guidance, this is one way we try to reduce the inherent variability in stormwater sampling – or at least standardize the data across sites.



Source Control Guidance Rank-Order Curves 11
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Presenter
Presentation Notes
All measured data from heavy industrial sites in PH

Stormwater solids curves and stormwater curves for 12 CoCs (+TSS in stormwater)
 Arsenic 			Copper 	Silver 	
Bis(2-Ethylhexyl)phthalate 		Lead 	Total PAHs 	
Cadmium 			Mercury 	Total PCBs 	
Chromium 			Nickel 	Zinc 	

“Typical” is not the same as “acceptable” and curves are not to be used as a single line of evidence or as an indicator of in-stream impacts.

Recent update added about 1/3 again data points collected since 2009/10 to improve defensibility of the tool. Will be released soon and strongly confirms curve shape. PCBs in solids moved slightly up, but others look pretty much identical.



DEQ Guidance Lines of Evidence
• PH SLVs
• Rank-Order Curves
• Presence of Bioaccumulative Chemicals 
• Discharges to 303(d) Listed Waterbodies
• Outfall Sediments 
• Hydrodynamics and Runoff Volume 
• Representativeness of the Samples  
• Periodicity of Site Activities 
• Future Stormwater Management 



Example chronology of sampling & SCMs



Example plot of downward trend



Stormwater Source Control 
vs 1200Z Permit

Stormwater Source Control Goal

Demonstrate that any legacy or 
current sources of 
contaminants are removed or 
controlled and not transported 
to the Superfund study area. 
Sufficient control = sediment in 
the river will not be 
recontaminated after the 
cleanup and in-water receptors 
are not exposed to 
unacceptable risk.

CWA Objectives for NPDES

Ultimately, to eliminate discharges 
of pollution. Practicably, to 
reduce pollutants in on-going 
discharges. Allows for iterative 
reductions to the “maximum 
extent practicable” using “best 
available technologies.”
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Big “S” big “C” 



Stormwater Source Control 
vs 1200Z Permit

9

Source Control 1200Z Permit

Legacy & current operations Current industrial activities
Solids & stormwater sampling Stormwater sampling
4 events w/in 3 hrs (2 w/in 30 
min)

4 events – 2 each wet & dry 
seasons - 2 wks apart

Screening Level Values (risk-
based) & Rank-order curves

Benchmarks & reference 
concentrations - geomeans

Iterative SCM implementation & 
effectiveness monitoring

SWPCP w/BMPs implementation 
& corrective actions

Source Control Decision Permit Renewal every 5 yrs

Presenter
Presentation Notes
Efficiencies between SC & 1200Z – 
Use 1200Z monitoring, with consideration for SC storm event protocols and inclusive of additional parameters and MDLs comparable to SLVs, as effectiveness monitoring 
Many PH CoCs now monitored as “Impairment Pollutants” in 1200Z – provides PH data until waivers granted
2017 renewal of 1200Z will include PH data in evaluation  
PH-specific sector in 1200Z or 1200-PH
Elimination of parameters
Additional benchmarks



Stormwater Source Control 
vs 1200Z Permit

1200Z Parameters (for 
discharges to the Lower 

Willamette)

1200Z Regulatory Concentration Portland Harbor SLV Portland Harbor 
Rank-order curve 

“knee”
mg/L µg/L µg/L µg/L

pH 5.5 – 9.0 S.U. -- -- --
Total Copper 0.020 20 2.7 ~ 60
Total Lead 0.040 40 0.54 ~ 30
Total Zinc 0.12 120 36 ~ 500
Oil & Grease 10 10000 -- --
TSS 100 100000 -- ~ 50000
Total Cadmium ** ** 0.094 ~ 0.7
Total Nickel ** ** 16 ~ 7
Total Chromium **  ** 100 ~ 7

Aldrin 0.003 3 0.00005 --
DDT 0.0011 1.1 0.00022 --
DDT Metabolite (DDE) 0.00001 0.01 0.00022 --
Dieldrin 0.0025 2.5 0.000054 --
Iron 1.0 1000 -- --
Total PCB (Sum of 7 aroclors)

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

0.002 2 0.000064 (sum of 9 aroclors)
0.96
0.034
0.034
0.034
0.034
0.033
0.034

~ 0.3
--
--
--
--
--
--
--

10

Presenter
Presentation Notes
To fit on slide, I left off PAHs and PCP…

Grey = Parameters with benchmarks that trigger compliance action if annual geomean (4 samples) exceeds
*Additional impairment parameters added in 2013: Chlordane, Cyanide, Hexachlorobenzene, Chlorophyll a, Mercury
** Other Portland Harbor CoCs not monitored: Phthalates, Dioxin/furans

Comparing regulatory ug/L to PH SLVs = 
 Some have permit limits, but not SLVs & the reverse
 For parameters with both, permit limits are 1 to 6 orders of magnitude higher than SLVs
 When labs have difficulty getting MDLs/MRLs comparable to WQC or SLVs, the RL is used, data is flagged, and may be less valuable.

Rank-order curves were developed to address the very conservative SLVs by providing another line of evidence for use in stormwater source control evaluations…




Stormwater Numbers
• ~170 sites screened for stormwater pathway 

eval
– 83 evaluating stormwater pathway for SC 

(including City OFs & ODOT OFs)
– 22 SCDs/NFAs

• ~90 NPDES 1200Z or Individual Permits
• ~90 NECs

Georegion Stormwater 
SC 
Evaluations

SCDs (a 
few are 
NFAs)

Albina 4 0
Pearl 6 4
Swan Island 6 0
St Johns 3 0
Guilds Lake 27 11
Doane Lake/Willbridge 14 4
T-4/International Slip 11 0
Linnton 8 3
Rivergate 2 0
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Stormwater in JSCS Section 5







Source control expectations are pretty low – very basic industrial BMPs
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JSCS W-o-E eval to determine if more aggressive sw measures required

The weight-of-evidence evaluation should include the following

site-specific factors:

• Identification and characterization (e.g., type of release, area of release, size of

release, age of release) of potential sources of contaminants;

• Magnitude of storm water and storm water sediment exceedance at each sampling

point and proximity of sampling point to the river;

• Regional background soil concentrations of naturally occurring chemicals (i.e.,

metals) for evaluating storm water sediment;

• Presence of bioaccumulative chemicals;

• Site hydrology including consideration of but not limited to the following:

o Site conditions (e.g., land use, surface conditions, topography);

o Size of drainage (e.g., outfall) basin; and

o Location and estimated size of discharge (river bank; direct to river);

• Storm water system design (e.g., catch basin design and effectiveness) and

management (e.g., BMPs, storm water management plan);

• Maintenance and condition of conveyance system (e.g., frequency of catch basin and

conveyance line cleanout);







JSCS Appendix D: Framework for Stormwater Evaluations

Site Info – history, CoCs, storm system, current BMPs

CB/line solids and Stormwater sampling design

Screening evaluation

Reporting

References





Guide for DEQ PMs for looking at a site from a stormwater perspective and guiding RPs to do a comprehensive evaluation
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Storm Event Criteria and Selection 

Schedule sampling events when it is predicted that the following storm event criteria will be met: 

Antecedent dry period of at least 24 hours (as defined by <0.1” over the previous 24 hours); 

Minimum predicted rainfall volume of >0.2” per event; and 

Expected duration of storm event of at least 3 hours. 









Drawn from National guidance, this is one way we try to reduce the inherent variability in stormwater sampling – or at least standardize the data across sites.
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Source Control Guidance Rank-Order Curves
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All measured data from heavy industrial sites in PH



Stormwater solids curves and stormwater curves for 12 CoCs (+TSS in stormwater)

 Arsenic 			Copper 	Silver 	

Bis(2-Ethylhexyl)phthalate 		Lead 	Total PAHs 	

Cadmium 			Mercury 	Total PCBs 	

Chromium 			Nickel 	Zinc 	



“Typical” is not the same as “acceptable” and curves are not to be used as a single line of evidence or as an indicator of in-stream impacts.



Recent update added about 1/3 again data points collected since 2009/10 to improve defensibility of the tool. Will be released soon and strongly confirms curve shape. PCBs in solids moved slightly up, but others look pretty much identical.
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DEQ Guidance Lines of Evidence

PH SLVs

Rank-Order Curves

Presence of Bioaccumulative Chemicals 

Discharges to 303(d) Listed Waterbodies

Outfall Sediments 

Hydrodynamics and Runoff Volume 

Representativeness of the Samples  

Periodicity of Site Activities 

Future Stormwater Management 







Example chronology of sampling & SCMs









Example plot of downward trend









Stormwater Source Control 
vs 1200Z Permit

Stormwater Source Control Goal

Demonstrate that any legacy or current sources of contaminants are removed or controlled and not transported to the Superfund study area. Sufficient control = sediment in the river will not be recontaminated after the cleanup and in-water receptors are not exposed to unacceptable risk.



CWA Objectives for NPDES

Ultimately, to eliminate discharges of pollution. Practicably, to reduce pollutants in on-going discharges. Allows for iterative reductions to the “maximum extent practicable” using “best available technologies.”
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Big “S” big “C” 
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Stormwater Source Control 
vs 1200Z Permit
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		Source Control		1200Z Permit

		Legacy & current operations		Current industrial activities

		Solids & stormwater sampling		Stormwater sampling

		4 events w/in 3 hrs (2 w/in 30 min)		4 events – 2 each wet & dry seasons - 2 wks apart

		Screening Level Values (risk-based) & Rank-order curves		Benchmarks & reference concentrations - geomeans 

		Iterative SCM implementation & effectiveness monitoring		SWPCP w/BMPs implementation & corrective actions

		Source Control Decision		Permit Renewal every 5 yrs







Efficiencies between SC & 1200Z – 

Use 1200Z monitoring, with consideration for SC storm event protocols and inclusive of additional parameters and MDLs comparable to SLVs, as effectiveness monitoring 

Many PH CoCs now monitored as “Impairment Pollutants” in 1200Z – provides PH data until waivers granted

2017 renewal of 1200Z will include PH data in evaluation  

PH-specific sector in 1200Z or 1200-PH

Elimination of parameters

Additional benchmarks
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Stormwater Source Control 
vs 1200Z Permit

		1200Z Parameters (for discharges to the Lower Willamette)		1200Z Regulatory Concentration				Portland Harbor SLV		Portland Harbor Rank-order curve “knee”

				mg/L		µg/L		µg/L		µg/L

		pH		5.5 – 9.0 S.U.		--		--		--

		Total Copper		0.020 		20		2.7		~ 60

		Total Lead		0.040 		40		0.54		~ 30

		Total Zinc		0.12 		120		36		~ 500

		Oil & Grease		10 		10000		--		--

		TSS		100		100000		--		~ 50000

		Total Cadmium		** 		**		0.094		~ 0.7

		Total Nickel		** 		**		16		~ 7

		Total Chromium		**  		**		100		~ 7

		Aldrin		0.003 		3		0.00005		--

		DDT		0.0011 		1.1		0.00022		--

		DDT Metabolite (DDE)		0.00001 		0.01		0.00022		--

		Dieldrin		0.0025 		2.5		0.000054		--

		Iron		1.0 		1000		--		--

		Total PCB (Sum of 7 aroclors)
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260		0.002 		2		0.000064 (sum of 9 aroclors)
0.96
0.034
0.034
0.034
0.034
0.033
0.034		~ 0.3
--
--
--
--
--
--
--
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To fit on slide, I left off PAHs and PCP…



Grey = Parameters with benchmarks that trigger compliance action if annual geomean (4 samples) exceeds

*Additional impairment parameters added in 2013: Chlordane, Cyanide, Hexachlorobenzene, Chlorophyll a, Mercury

** Other Portland Harbor CoCs not monitored: Phthalates, Dioxin/furans



Comparing regulatory ug/L to PH SLVs = 

 Some have permit limits, but not SLVs & the reverse

 For parameters with both, permit limits are 1 to 6 orders of magnitude higher than SLVs

 When labs have difficulty getting MDLs/MRLs comparable to WQC or SLVs, the RL is used, data is flagged, and may be less valuable.



Rank-order curves were developed to address the very conservative SLVs by providing another line of evidence for use in stormwater source control evaluations…
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Stormwater Numbers

~170 sites screened for stormwater pathway eval

83 evaluating stormwater pathway for SC (including City OFs & ODOT OFs)

22 SCDs/NFAs









~90 NPDES 1200Z or Individual Permits

~90 NECs



		Georegion		Stormwater SC Evaluations		SCDs (a few are NFAs)

		Albina		4		0

		Pearl		6		4

		Swan Island		6		0

		St Johns		3		0

		Guilds Lake		27		11

		Doane Lake/Willbridge		14		4

		T-4/International Slip		11		0

		Linnton		8		3

		Rivergate		2		0
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Source Control Measure
Example 4- Storm Water Management

Storm water collection and discharge systems may be a significant pathway for contaminant discharges fo
Portland Harbor. Source conirol measures to address this pathway may include, but are not limited to

«  Implementation of BMPs fo prevent material from entering the system;

+ Removal or capping of confaminated surface sois;

 Storm water conveyance system upgrades and maintenance;

+ Control of contaminant discharges to the river through treatment such s installation of oil-water
separators; or

 Period caich basin cleaning and conveyance line flushing

Best management practices should be used to address contaminant releases to the Willamefte River from storm
‘water discharges from Portland Harbor sites. Typical BMPs include. but are not limited to the following:

« Frequent sweepings to reduce the release of suspended solids that may have contaminants sorbed fo

them:

«  Installation of drip pans;

« Regular cleaning of catch basins;

« Placement of erosion control devices around eatch basins:

« Installation of secondary confainment systems around hazardous material storage; and

 Management areas or other waste management activifies.
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Figure 1: Overview of a Stormwater Pathway Evaluation

DEQ may ask a Responsible Party (RP) to conduct a stormwater evaluation when there is evidence
that the release or threat of release of hazardous substances from the site to a waterbody via the
stormwater system may contribute to an accumulation of contaminants in sediment, water column or
aquatic biota that exceed acceptable risk levels.

Step #1: RP develops Stormwater Assessment Workplan
(Section 4) and submits to DEQ for approval

!

Step #2: RP implements approved sampling
plan and submits data reports to DEQ

i

Step #3: Evaluate sampling data and other information to
— - .
determine the need for source control measures (Sections 5 & 6)

Additional stormwater source

control measures and/or
investigations are needed

Source control has
been achieved

'

Step #4b: RP prepares a Stormwater
Step #4a: RP develops a Stormwater Source Control Evaluation Report
Source Control Measures and Performance and submits to DEQ for approval
Monitoring Workplan and submits to DEQ (Section 9)
for approval (Section 7)

l !

Step #5: RP implements source DEQ determines
control measures and conducts
performance monitoring

Upon approval of
additional source the report, DEQ
control measures issues a Stormwater

are needed Source Control
(Sections 5 & 6) Decision
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FIGURE 2: STORMWATER PATHWAY EVALUATION PROCESS

Characterize site (4.1) )
Identify COIs (4.2) The numbers in pa.renﬂ.wses
correspond to sections in the

guidance document where the steps

ACRONYMS are explained in detail.

Best Management Practice
Catch Basin

Contaminant of Interest
Feasibility Study

No Further Action

Develop and implement CB and
SW sampling plan (4.3)
Screen data against SLVs and
“typical” concentrations (5.2)

Exceedances?

Additional investigation and/or Other evidence of
implement SCMs & BMPs need for SW source
Resample CBs and/or SW control? (5)

and screen data (7)

Exceedances?

YES

Source Control Decision
Source Control Measure
Screening Level Value
Stormwater

SWSCD Stormwater Source

Control Decision

Appropriate and reasonable SCMs and
BMPs implemented to extent feasible? (7)

Conduct FS for treatment options (7)
OR conduct loading/
recontamination evaluation (7.3).
Next steps TBD

Other lines of evidence indicate discharges
likely to have unacceptable impact on
receiving waterbody? (5)

Covenants or conditions needed to
ensure long term protectiveness? (8)

Issue SWSCD with
Conditions (10)

Issue SWSCD (10)
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